The mechanism by which glucose increases fructose 2,6-bisphosphate concentration in Saccharomyces cerevisiae. A cyclic-AMP-dependent activation of phosphofructokinase 2.
When glucose was added to a suspension of Saccharomyces cerevisiae in stationary phase, it caused a transient increase in the concentration of cyclic AMP and a more persistent increase in the concentration of hexose 6-phosphate and of fructose 2,6-bisphosphate. These effects of glucose on cyclic AMP and fructose 2,6-bisphosphate but not that on hexose 6-phosphate were greatly decreased in the presence of 0.15 mM acridine orange or when a temperature-sensitive mutant deficient in adenylate cyclase was used at the restrictive temperature. Incubation of the cells in the presence of dinitrophenol and in the absence of glucose increased the concentration of both cyclic AMP and fructose 2,6-bisphosphate, but with a minimal change in that of hexose 6-phosphate. Glucose induced also in less than 3 min a severalfold increase in the activity of 6-phosphofructo-2-kinase and this effect was counteracted by the presence of acridine orange. When a cell-free extract of yeast in the stationary phase was incubated with ATP-Mg and cyclic AMP, there was a 10-fold activation of 6-phosphofructo-2-kinase. Finally, the latter enzyme was purified 150-fold and its activity could then be increased about 10-fold upon incubation with ATP-Mg and the catalytic subunit of cyclic-AMP-dependent protein kinase. This activation resulted from a 4.3-fold increase in V and a 2-fold decrease in Km. Both forms of the enzyme were inhibited by sn-glycerol 3-phosphate. From these results it is concluded that the effect of glucose in increasing the concentration of fructose 2,6-bisphosphate in S. cerevisiae is mediated by the successive activation of adenylate cyclase and of cyclic-AMP-dependent protein kinase and by the phosphorylation of 6-phosphofructo-2-kinase by the latter enzyme. In deep contrast with what is known of the liver enzyme, yeast 6-phosphofructo-2-kinase is activated by phosphorylation instead of being inactivated.